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PURPOSE: To obtain minute delay with high resolution. 

CONSTITUTION: CMOS gates being a P-channel FET 21 and an N -channel FET 
22 are connected to an input terminal 23 and drains are connected to an output 
terminal 24, the source of the FET 21 is connected to a positive power supply 
terminal 20 through resistor elements 37 0 . 37,. 37 s — composed of P -channel 
switchable FETs whose resistance is respectively R 0 . R,. Ri-- and the source 
of the FET 22 is connected to a negative power supply terminal 30 through 
resistive elements 38*. 38: . 38 : — composed of N -channel switchable FETs whose 
resistance is respectively R 0 , R lr R----. The resistor elements 38 0 . 38i. 38,-- 
are composed cf single FET only (Figure a), or series connection of plural 
FETs -Figure b), or parallel connection of plural FETs "Figure c). or series 
connection of a passive resistance element and one FET \F:gure d). The 
resistance elements 27 0 . 3? : . 37 r -- are constituted similarly. Delay setting signals 
S 0 , 5 : ■■ are decoded by a decoder 39. 
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(57) [£»] («ES> 

[HtflJc] pft^FET2 1 <hn^v^;UFET2 
2ta)CMOSa)y-h^A*»^2 3tC»t(tStl. K 

u-f yteftJitiH? 2 4i;»ain. fet2iov-7 
tt-c-n-etiatatt^Ro . Ri . r* -^x^y^pist 

ftp^r^FETiOfcaffiK*^ 7o . 37i . 

3 7 2 -^mcxjE<Dmm^2 oizmmzn* fet 

2 2CD7-Xii^n^ttfgfafl^Rc> , Ri , R 2 --£7) 
X< 'y^"J&ftn^r ETJiOfcaffiia*^ 8 

o . 3 8i . 3 8: -sa^Tfl^asa^s otctt« 

£ft3. ffitaflii^ 8 0 , 38i , 38: -tiFETl 
IS<D^a, * 5 C^jaSiH L/it)(Ob, £3 

^tFETtSiEWHautfe^dT*^. ^8**^3 
7o . 3 7i . 3 7: -feHatWBEan^. fn-^ 
'3 9;;£OjIi£tS£ff^So . Si -^fn-HSft 
5. 
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(2) 

1 

[#SF»#£>Hffi] 

iiESS 1 fiKK^Jfctf ±E* 2 >*7#& 

sffirrsassfc^st. 

[»*JB2] CMOSi. 

*<Z)CMOS<0-aii:. *<D-ffl<BCMOSC0FETfc 
FETt. 

±£CMOS0)ffi3Si, *<73ffi«<nCMOS<0FET£ 
Pl-Sajg-C, -hE«iR<Z5ffia<!: (OPfltcW A tlfc* 2 20 
FET£. 

iBCMOSt±E»lFET^»«.flt i ±E«K 

wffi*t<7)wttt«$n. ±essi FETtpj-wtjB 

£>ig3 FETt 

±«*EC MO S t ±E* 2 F E T t i ; iiESffii 
<7)^£4 FETt» 

±ESB 3 F E T £ (Cff A £ tit SB 1 X < y ? t . 
_hE^4 F E T tiSWtCttjHa nfcSR 2 X-f y^t. 

«fcoft**2aHa*«±EA*a : Fx«ai^a : Pk:te« ^ 

±Eaj£ttS* SJC ± 0 JiESB u<7 ^ftOf» 2 X< 

i e*o oixaaisiK. 

[18**13] WAa*a*5Wc»ttaftTAa*Plc" 
±E*K Sg2 h7>vX^<0Pi«!ia<5:«iBw^atO 
-bEJB l * SB"2 > .7 > :^^^a)tt«.stcA*«^««$ 

[0 0 0 1] 

[0 0 0 2] 50 



ttWy-o - 1 3 6 6 6 4 

2 

aaai 1. 12, 1 iimM\v&&*inxi£ 

0. SSiiaii, A*^2»iKL)iro^li»<7)— 
-fcU** 1 4Ta«LTtE^T-5t)C7)T^0, asa 1 

I ^SSSK^ft^ftA-y 7/15^:16 

7 1 6#J#ASn. S&ai 3TU-7jC7)giS(CCO^iS 
M««£ft>i:2fltf>A-.y 77 1 6jW*ASttTU<5. A* 
■y77l 6C0eteii5ifiT 0 dtJ/\*-y7 7 1 5(75£i*Bl£ 

iT,dW2stsnTi^ f saaan, 12. 1.3 

-fSC£KJ;0, A73«^ 1 Tiift^SST 1 8£0>R3cd 

[0003] £fzm 1 2 K^-r^-SKftaaai l,. 1 
2, 1 3 (cfe^T^O)r^<ogS(7)-^t©*ajS3R^ 

1 9d«-en-en»A$n. ^sass^i 9oBi£a 

t. =A, ti =2A. ti =4AT&9. ai£& 

A3ft*ag*? 1 9cDii&at. ii2-- 1 At^nt 
us. 

[0 0 0 4] 

SffifcfcUTfi, &a3££4>L<5&<0/W7 7 1 5. 1 
6(±^<7)&B5i«^H:»ft*:^<. ^AASf 17- 

T£&, aS»»ffi*Jblf*»34«H»T*-3fc. ttfcC 
MO S ^fflUfcHttlEiat LT«fi£T*«£CJ3UTtt 

[0 0 0 5] si 2tc^ufc«j5Eic43u,rfc, *©a-a 

Hm=Fl 9 tLTei»aS*P]fflTi*«, >a>S2±fc:" 
*ttStf6o$^«iB»ffi^Hffla«<oa'(t(cJ:oTa 

5£*^ i 9<&a3g*tctf6o£a<±i;, xE»«»o)tf 

S^Sfc^KSfcatt*. §Bi*£Tl 9tCi3UT<7) 
tfbo££a<h-f 3<h. **ai£a£fcUT2tt*aK 

aii^^ma*TO)aK»cofaAni^ottci:-oT*/|x 
ntf&^ttu. r<oj;-5&Hfi5ja^T5i:inaa)aj£a 

II IZfcUTft ( 1 -tr a) 1 1 =-Atuh'„:Zgii<D& 
Sai 2fC*5UTfi (H-a) 1 2 = 1 1 (1-a) + 
Afc&O. ftoTtz =2 A/ (i +a) 1 tft*. £ 

btC3agc7)ai£ai 3tC&UT;ii 

(1+a) t 3 = (ti +ti ) (1-a) +A. 6£o 

Ttj =4A/ (1 + a) s nSSRSnt^ 

Sfl&dJiiUTSiBffiaia t, -A/(l+- 
a) 0 <tftS. 
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3 

[0 0 0 6] r<OAft»a(cjfiUgabO*a^*t< 
■<fc"f S*#T£fc<fc*. CWafiji#CMOSy- H 

[0 0 0 7] 

2 ffita^^cD^x <h t,ft i o^awwcaaiKs^a 

[0 0 0 8] i»*«2W56WtJ:n«CMOSC0-at 
SiBcO-atWHtC-C-aJCMOS^-acOF ET£R- 
itl^l F ET £fcCMOS<0«MBfc 
SilCO ffi$S <h COfal (C^-CD C M O S <7)ffi2S<7) F E T t H- 

mnM<D%2 f ET^aaasn, cmos^ifet 
totta^taaswfflsat^ratciB i fet^r-^s 

fl£<0»3 FETj&<««3n. CMOSOffi^S^m2 F E 
T<!:<DMft^C0a2 FETtm-&mM<D%4 FE 
TfcHCTSiBa-SlCflKKStt. S3 F E T iiS^lfC 
WlXY y^J&<#A2ft, »4 FET£it0IK:!B2X-f 

[0 0 0 9] ia*^3<D5£Bfl[-j;tt^ SVWCWtJg* 

1, ^2 h7>y7^WMfili< >n-^*ai;Tai 

[0 0 10] 

*lfiWlih^ > y'X^tLTMOS F ET£fflC*fcii& 
r. ^1 h7>yX^tltpft^FET2 1 7^, 
*2h7>yX^tltnft*^FET22^fflt^ 
FET2 1. 2 2(0(SiA^^, OiOffiy-Mi 

a^!c»«$nxA^a : F2 3 nftsisn, fet2 
i. 2 2wft-a}ii^cisB$n, *<&««<£«a5*j 



(3) #§8*5 - 1 3 6 6 6 4 

[0 0 1 1] FET2 1 C0ffiS£SK2 5(OiEffll(Ctt« 
£ft£ 2 0 £<T)fi\\Z pft^il/FET 2 
6. 2 7<niE3niiEl!B^SI9$n<bt*tc^ntjtJ«I(cp 
ftWFET2 8^S8$n^ FET2 2cflffi*S£: 

nfr^^FET29, 3 1 <0S?I0»a<tt«4 .ft* £ 
*tCCn<fc365»ltwn^r*;UF ET3 2;WgR$tta. 
FET 2 8. 2 9. 3 1 CD&y- Mt-fe U £ hft^SS* 
3 3tCtt«Sn. CtO-fcU* hff^^ 3 3tt<>/t- 
^3 4 E T 2 6, 2 7, 3 2 <D&7~- b\Z& 

VtZftZ. FET21, 2 2, 2 6-2 9. 3 1. 3 2 

[0 0 12] C<7>«fifc£*3UT* *g*3 3<0-feUd7h« 
^jW£U^;K&«£fi, FET2 6, 2 7. 2 9. 3 1 
it* 7. FET 2 8. 3 2*<t>tft^ Sfot, FE 
Ta)*>fifff£ r tL. ffi^a* 2 4 tCffffi-TSftWrS 

0)f*5£&0 2 AlC^f 5«<!:^^ 9 $18*3 3<7)-t:U 
^ ^ KM^^S5U^;KO^^tiFET2 6. 2 7. 2 9. 
3 1#:*>, F E T 2 8, 3 2*<t7ta0. H 1 0)« 

^liFET2 1. 2 2t«BM : f 2 0, 3 0 <h<0& 
Wttlfi<0*>FET-C»«3ft. -feUi? h 
^;l/t?(iFET2 1. 2 2ttiaf2 0, 3 0 <hCD& 
Sltt 2 {gcD*> F E T0)iIJiIlHl8r}SJ*Sns. 
[0 0 13] Art«*2 3£A*f5*l*«4;tS*L 
^ftU^JK0»SttFET2 1^*> 1 F'ET2 2d<* 
7 Lt&K) * HtflS* 2 0 F E T 2 6 . 2 7Xtt2 8 

^0)1&HFET2 1*^7, FET22^>tft 
0, ti&7m=? 2 4^bFET2 9. 3 1Xtt3 2*ii: 

[0 0 14] ftoT, -tu^ hfi^^gu^;i/co«^^ 
A*ffl^^X*3n5t*iKIsI»«H3 A(CS1-«fc"-5 t 
A*fSH=- 2 3 tttiaa? 2 4 t <DBIC=loa)*>agt r 

^awfcaastitttsitas. cc7)A^^T2 3tc^ 

H3B£;kTJ:?*;: (r + r) C <2f$£aTfg»B!&T 

[0015] -a -tut hfmwmi"<)i<n®<&\t\ti 
m^<\t)2ft%tmm®mm3c\zf?<ko\z> a 

^$8* 2 3 t\hJi%&?2 4 <i:(D^[:ZoSf>SKr^ 

C<OA*3B*2 3 «C»L 
TXx yy/^UX^JtniA^i:. ffi^a* 2 4 (Offl^ttH 
3Di:^ti:^: (r + 2r) CO^»,"Cffl»B88tT 
4±»3, 0 3AO5«&J;Ofc3LtO?&<aK 
[0 0 1 6] iB*jjWft*<i:ft-5l^;|,l C0¥5>0. 5£ 
L#^itU^;Ufr^t, exp (-t/r) =0. 5 
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5 

\ttx =0. 69C (r + r) , 0 3 C <D*%£\1 t : = 
0. 6 9 C (2 r + r) <fc&*. CcOJ; ? iCilSBSH t 

[0 0 1 7] 0 4fC/^f =fc^fCFET2 6, 2 7, 2 8 
£Z*3&J!j[cS*£U FET2 4, 3 1, 3 2^EOt 

Jl^FET2 1, 2 2ti«f2 0, 3 0<fcC0H 

[0018] 01, 0 4^f5jniC^^Tt>FET2 1. 

2 2 <hSSI*8^2 0, 3 0£<D&HSI#. -fcU£ MIfftf) 

-T^SS^iCfe]— CCO^jTti F E T 2 
1 <hS2gS^2 0£cOfyHCp^*;UFET2 8 t 3 5 
£;MWIT}feR£n, FET3 5 <fc LT^<0*>«ta# 
FET2 8M>fi{a^2fiW^<fflt^n5. FE 
T 2 2 <hS^ia^3 0<f:<7)F3{Cn^r*;UFET3 2 t 

3 6tM«t?Sasl3n, FET3 6 <h LT^<7);t >f£ 
KA<FET 3 2 0)*>fifit(7)2«<OfcC0^ffll^n'5. 

$n<£? tt ^OWlCiSl^TF ET 2 8 t 3 2<k*D*>ia 
flt#«L<. F ET 3 5 £3 6CD* >fi£W3L <, F 
ET2 8 tFET3 5 tT^>«ta^ftftoT^ntf J: 

[0019] 0 1l:*3^TFET2 8t. F E T 2 6R 

IBfctttt*?£*tt*tt«fiEU *fcFET3 2£. F 

et2 9&^3 i tti-en-enfiistttss^tca^Ts.. 

*5t*T. F E T 2 8 F E T 2 6 Rlt 2 7 IZZtl^ft 

•€n*Sf$U X F E T 3 2 <h» FET2 9Rtf 3 1 <ttt 

f^ffl^LTt^, 3 5 £*5HTF ET 2 8 iF 

ET 3 5 tii^n-etlfifitii^Rtc-rSX-f -y^plfcfc 
KKarp£«fi£U F ET3 2 <h F E T 3 6 <hte^ft-e 

[0 0 2 0] *tC±iEtC*3l^Tt±CMOS. O^0h7 



(4) #88^5 - 1 3 6 6 6 4 

5 

[0 0 2 1] TfcfcSM;itf06 AfC^TJ: -5(CCMO 
S^MnFET2 1. 2 2 oawsiso-a* t?l 

0FET21 £011^*8^2 0 t<DM(CSlWCfiKll 
*S(CTS^l'^^oItE&JSK* : p<7)a[ftiH3 7» , 3 
7 1 . 3 7 3 -fiWmizmtltZnz. StFET22t 

■y^»Jfi6fcfifiT«T3 8o . 3 8 1 , 3 82 -itWfllZ 

10 imznz. 

[0 0 2 2] Sfit^^3 7o f 3 7, , 3 7 2 -ttCcD 

^i-cti p ^ *&<d f e TT^n-en«j«$ tifc«^-c 

*0» S!a^^3 8o . 3 81 , 3 8* "-tt-tn-etln 

^^^KOFET-c-en-enwasntw^-cft-s. f 

ET 2 1 tnmffiT 2 0 t<»mtZ&tit2tl£.fciriM? 
t* FET2 2i«jaa^3 0t<O|B|(ca«StlA:tttfi 
^cfctDitK-r^feW, -rfcfe£3 7b £3 80 , 3 7 

1 <fc 3 8 1 , 37 2 £3 82 "•tt-en-enstwcBKH 
^-Wt,<otsn. oiOfitaS^S 7o £.3 80 , 
^ 37it38i.3 7 2 t3 8 z -aftttttiitt^n*:* 

[0 0 2 3] cn^HtaS^fllBEttW^tfnf 
FETTWfiESnfcffiK* 1 ? 3 80 . 3 81 t 3 8* 
{CO^T^ttK, ^6 BcOaK^Tck^tCHBcOn^r 
WFETTSfiEStlftt)^ HBbK«*\fc5f::rB 
On^r*;UFET<Z)iIMa«T«filcSnfcfe<Z). £5 
^UiHtC^UTl^^— H^tOn^r+^FET* 

-HOn^r*JUFET*3EJ»l»«LT«*Sn*:fe 
30 CO, feL<fi— IH^±<7)n^r^^FET*aeW««L 

v*^FETtia««ft«tfi*w**snT»*a 

EETT«fiET5«&(Ci3^Tt,^<D^>K8t^S[tVlC 

[0024] aisssffl^so . Si . si M*assR 
*aiiPYo , Yi. y 2 -n*-n-enjfiK* : F3 8 0 . 

3 81 f 3 82 -<7)^n£8$Erf 5n^r*^F -ETCO 
^n^nfr LT&ta^ 3 7 3 . 3 7i . 3 7 2 -cO^ 

ns«e5fsp^^^;uFET«>y-h tz^n-entti* 

[0 0 2 5] -a-3Tfc<fc*tfx3-y3 9<0ili^a^Y 
0 ^BU'S^SCaSi;. fifit^^3 7o ^3 8o i*«H 
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(5) 

7 

£3 8i ttm#i\Z*>ttet)* *:<Dm<Dfotn.M?\t* 

Kif3 7 3 , 3 7! . 3 7 2 -<0--3£, Ztitttfo 
T£ (Cft<h|5MStttia>) EtnIf3 8o . 3 8. . 

3 8; -tf)-ot^|B|i^(c^><hftoT, Hii:t3Hf 

<Og3£ft*a5g»S»^So . Si -cott!8tC<fcoT3a: 

[0 0 2 6] H7tca*lB2fl)55WcO*lfiW^^-r. C 
WWfiH l (C^Ufciig|5liB<Z)aj^j|i|{cS6tc9Ja)«j5g 
0)iiaa*«l*Lfc«&-C. FET21, 2 2i0ft5 
CMOS^ffi^jBtaiAa^ 2 4«fc(7)Pfl(C. FET4 
1. 4 2 ±9&SCMOS 4 3#, *<&y--h*FET 
2 1. 2 2MtLTlf A£n£„ F E T 4 1 1* p * 
m^T^FET4 2a)tt«^tgJt«^<ia (V 

-x) n^nchpj-^a^coo^ o p^wfet 

4 4£»i;T«iK3iB^2 oic»«;*tu *<oy-Hic 

MOS4 3(7)y-htC«a!$ns. £fcCMOS43(0 a? 
ffi;*C0FET4 2<7>7-Xl*cn<fcPI-»«JB, ft-^T 
nfrW<0FET 4 5#ttiB$rp3 0l:»«in-5. 
CCOF ET4 5 coy- hfeCMOS 4 3 0>y- Mctt« 

[0 0 2 7] CMOS4 3i:FET4 4ta)J*«.«<h« 
fflfc? 3 0 t(DPfl(Cp^^*;KOFET 4 6 *«X-f 
tLT0)nft*^FET4 7S^LT8KSn^ H 
il:CMOS 4 3 tFET4 5 <0«jftfi£««jB? 2 0 
t(0P H 1tIn^v^;UC0FET4 8 X< -y LTCO 
pf fr^^FET4 9^LT»RSns. FET4 J0 
6. 4 8(7)&y-htitl3^a :: F2 4tCft^^n^ <1 
ffl^a^ 3 3^X-f y^4 7<om»m=F. Tftb^FE 
T4 7<7)y-htC»«3tl. *fc-f >A'-*3 4C0tti^ 
fflWX<-y^4 9(OiH»5rF, Tftfc*3FET4 9<7>y 

[0 0 2 8] £<B<fc?&«BfcKJ3(,>T, Ac<hAtf08A 
lC*t-<fco(CA^ST2 3£P#.fiti *^4±5tEX 
^ff^Vi ^XAShfcffC, a^F3 3c0®«ff^^i£ 
L"^KB«&tt. FET2 8<fc3 2#rt>ifc-3TV>* 
t*fWFET2 1, 2 2fc«»« : F2 0 i 3 0 <hcD& -ft? 

fitatt^-en-en/hs<, seotcmos4 3wa^c 

«ttiS<£T5. ^fc»^3 3 0)atRB^ttU^T 
^/i^fCX-f <y^4 7. 4 9«t7i:^Tfc0 t F 

ET4 6. 4 8ii-en-encMos 4 3i:8«$nt^ 

.CCD£tf>FET 4 1. 4 2<0&y-H • V-XP^cOLt 



#m¥5 - 1 3 6 6 6 4 

[0029] -^^^3 3tc4A^aR»^au^;i/ 

(Big&tt. FET 2 6, 2 7, 2 9, 3 1 
0, FET2 1, 22^1^*^2 0. 3 0 <h£>&&ta 
aaFET 2 8, 3 2#*><B«£cfc0*:S^&, B8 
B<0ffi&5 3 (C^Tct^CCMOS 4 3C0A^ffl^>lJE 
tiffins 1 & K>b&«lz&Tt%. £1tX<fy74 7. 
4 9ti*(C*><hfc-3"0>5ft. FET44tCMOS 

4 3£C0«tt.fittFET4 6£aUT»Jft«* n. ffi?7$S 
^2 4ttW.fi ti <0SflfttfiU^;H?*S^6 FET4 6 
tt*>«M6l;:*0. FET4 1. 4 6(0»».firotEV 
. fift^^taoW$. FET4 4. 4 6cOS-f> 
tr-^>X-C«S» : f 2 ORtf 3 0Pfl(O«E^»EESn 

TFET44oy-xi;^bnt^^ tJEv* *<a 

®5 3Hft^TT9, CtltftlCFET44V-XtE 
V. A*H8 B<7),fi«T75t"<fc5£±£U FET44© 
y-h • V-XP-lWl/tUitckOfeCMOS 4 3 0)AA 

.sts' ^^aj^a^2 4w«^j«jev 0 ^H8ccoasa 

5 4<&J;-5H5iJ:*. F E T 4 1 j&t*>£fcS£ttCM 
OS 4 3 COARSE V b ^KU'^UO*»J:0t>MCT 
£(£T-r*#fia**5. CMOS 4 3 0A*iEVi rt* 

s&s 3t^-r«totaffrs«s-t, fet46, 4 

8^»«*nT^)i^frSi:, Vb tf7tl"<)\,<D¥fi> 
(CfcofcW.fi 1 4 KF ET 4 1 Sf-3»TS 
ICTFLfcESStCCMO S 4 3 ££fril&g:4 0 

fit! <ht4 <t0)SATt # tt*#<"r5^iA<'r#'5. 
[0 0 3 0] H7{w*3^TttaKS^<OSfl/^;^ftU 

^IOh7>yX^2 1, 2 2£0fc5CM 
OS0D&K£tt5gta3§T3 7<, , 3 7i , 3 8a , 3 
8i \Z#-rZ*>*7MWt+ X-f7f4 7, 4 9£# 

r**>*7mnt&&mzfr*>b. «r*^3 7. . 

3 8o rt<*>#8&(C*fLT>W y^4 7. 4 9^t>tt 
£"CS, ffiK*^?! &t; 3 8i^*>Ott»ci3^ 

rx<7^4 7 ( 4 9^t>tii:«^ *7tt»c 

[0 0 3 1] S6(C-jRWfCttFET2 1. 2 2CACM 
O S g t L T ttB 6 A (Ctk L fc#f£ C £ h T£ d 

£A«»Jtti:fc£. iig40H^7>yX^2 1, 2 2 

^*t?»siH]is^wa(ca^Tt>j:^. 09Atcia*jg 
3<nKwo)i6isw*^-r, ctifc^srwtt^tjtisr 

ET 2 1 tnftWFF/r 2 2 ><D& KK >**5^ 
(CK^^n, ^^)^y- F ^A^J^2 3t»«StlT 
pfr*^FET21, 2 2<k0&5CMOS CCD 
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(6) 

9 

WCten*r WFET 2 2 Wc£l>TCft£f5l-cD£ 
tWFETS 5^Si^2 5^i««i:<7)Pfltca?i|(C»tt 
£n£„ C<0FET5 5<7>y-McoI£fifltBH5 6# 

ffld*pIXaa£8jR5 6<7)tfJ^iM XFET2 
1.22 Tfcfc* K U-f >fc-f >/t-* 5 8 

[oo3 2] ca)mmz^x^m^m^5 6<&aja 

*mz.1 l lQ7 1 jm5$)),b<»tSlT%{k2l*Z^ FET5 10 
*>ttfita<Sftrr*. cnt:j;0FET2 1, 2 2ct0 

FET21, 2 2<OKK>iHrt, TfcfcSO/* 
-*5 8 0A^SEtiiai OC^-f^KS*. SI 0 

SfLLfclST&oT, v, . 2*;n-<OJi&j:0/h 

SEEV, £±£<T5CDlCftoTFET5 5cO*>|g£ft 

tO^t^oTX^). -f>/1— ^ 5 8<0*Lgr^ii* 
2. 5 KU-f >iBA«ffi<&4T0 4± 

*©»iw«iHtttt2:*-y'#-c« 9, friiapamv. 

o. 4#^h^rar*Ttttt<, t>-p<i:/ha<-rsctA« so 

T#*a>6ai£l$l5!£WAtf 5 0 fcf n|>*y*TS(K3 

[0 0 3 3] ii*c7)y-K7U-tCfi2A^NAND[lI 

lCSt"«fcolCp^ir*;l'FET2 1 £365! K p -^r 
FET5 9*«»«Sn, COFET5 9 0y-h^pJ^ 

7U-tCi3^T> FET2 1 £5 9£cO&y-h$rA^ 40 
chU FET21, 5 9<hFET2 2 fcC* 0 NAND 
y- h£«rtLfct><&#RW-6ft"C^£. CCONAND 
y- KM9B fcSf «fc ^CFET22 F E T 

5 5 % t&\Z-UV>\jj'Z$>Z> F ET 5 9 <D? 

-h£"I£Bc£SflI5 6lcffi&T£. 5 6 Oft 

?jfiJ£V, «0«S5*JUhft£coiE©«H/fttafl:-r 
££tf>FET5 9tt*P»*7<tttoT*S0. S£^T09 
AJC?KLfc«&tR|«(Z)|fcfp6-r5. H9A&tf9B(;: 
Js^TnJattfllEMES 6 tmWTZ F E T 5 5£FET 
2 lffllcff ALTWli. CCDJg£ti^<7)FET5 5 fi 50 



^^?5- 13 6 6 6 4 
Pf ^LTalSa^S^S 6£L 

[0 0 3 4] J:j£<Oft£JfiM. tft^BK H'4, 0 
5, H6. 0 7, 0 9(C7KL/2&HJfi^|«^n-fn*ffl 
^^IKiiffilsIiBtOTflEfflLr fc«fc<. SSWiHl 

i. hi 2tc*Lfcj:5t*a»«-rsJi^<o-oa)a 

[0 0 3 5] 

[0 0 3 6] ^trH6 A(C^LfcJ:^C-0©asiHl8 

srt*:: *n£w-B3£affia***&<fc.o, 

[0 0 3 7] »*JH2 0)KWlCJ:ntfS6lcai*aia) 

os 4 3 6atraHa*«WT, cnicttLTX-f vT- 

fc*0FET4 6. 4 8*»«U&oa«fLfcOT*C " 

£ K J: o T&£i§i* ScDSSi £ £ 6 tc£ < T*C£:*<T 
#• SfeF.ET2 1, 2 2£9fr£CMOS££tHsI& 
£t»-rsaRffl^THWfCX-Yyf=-4.7. 4 9 hVl9 

[0 0 3 8] M3ft«3<BjraiCJ:tttfCMOS0J:5fc 

i 2(cjrUfca*<©«0jic*5^Ty— h-ars o o t: 
3&<oamt><'#ztiz>ftzt* 3 5 oo.trnt*/)** 
"i«^*5»nny- hasa^Tat-rs^s^* 
0, ftatcattt-fcu^^tcfett^ssas^s 0 trn 

0, cn*<ca)HsaaicjtLT^7xv ^tx2 0" 
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(7) 



»|Jfl¥5 - 1 3 6 6 6 4 



11 

Ttftt^ £fC&^£J:ofC0 9{C:^L£t*^[Ccfctt 
[0fi<Z>ffi»fcK9n 

' [0 2] a»?s^*^Abnfcief<7)Hi<7DiffifiiHiiB** 



[0 3] A«aS!B^A«fiu^;KZ)«F(cA*ft^#A 
[0 4] »*aicoa^a)(fia)*jfiW$^i-»«0, 



72 



0. 

0. Bti^cO&frL^T3 8o . 3 8i , 3 82 -0)&fl| 

[0 7] M*«2O)»^(7)^ifiWS:^-r»«0. ' 
[08] 0 7OH^^]C7)^^cO^^{l«-r-5^COi6^ 
0. 

[0 9 ] ir«xb 3 <Dftm<D%mi&*-rmtm. 

[0 10] 09 AtC^Ut*JfiWfCi5tt5-£-a)^»ftA 
[0 11] SE^^oT^jiSlpI^^^I-gMSo 

[012] a*«)piSji3fiEiK(7)te<z)«iPS$^-rtta 




[0 2] 

@ 2 



B 




1 .^; ; ^^if 
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(10) 



5 - 1 3 6 6 6 4 
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